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(54) ROLLING BEARING 

(57)Abstract: 

PURPOSE: To produce a rolling bearing having high function at a low cost, as for each of a 
rolling body and inner and outer rings, by optimizing the material, working and heat treatment. 
CONSTITUTION: This rolling bearing is the one in which an inner ring, an outer ring or a rolling 
body is formed of an alloy steel having a compsn. contg., by weight, 0.1 to 1.0% C, 0.1 to 1.5% Si, 
0.1 to 1.5% Mn and 0.1 to 3.0% Or, and in which the content of carbon in the surface subjected 
to carburizing treatment and the content of nitrogen in the surface are respectively regulated to 
0.6 to 1.5% and 0.05 to 0.9%. The amt. yR of retained austenite in the surface layer is suitable 
and its hardness is also sufficient, by which it has a long service life under lubrication in which 
foreign matter are intruded. 
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0. 6S4%^fe5fS=3^ h^jHJcg^a-fb&aSrlfi 

feli#:£9>b0. 2fi*%£H±Cr***(0#V^*SMPI 
[0 0 5 6] rt^ilfc:«ffl-t-5tt-ls|.f±(Eft#:ic{£ffli-5 



13 

■J, ^KOWOCrtSMO. 6Mr%£TF 
^< ftS c m*rt**fctt*Ht©«IB!bttflsft«fe* 

s~£<hft<9, rt^m, te»#fc-r^rpi- 

J: 5 fc43fc* % S4b<(iC r-^W* 
O^iiO. 4fi*%EJLLfc-fS 0 10 
[0 0 5 7] Kl)#:{Cffl^§W4(±C r^Pfi^ft^ 

b^wrfesa^ *iaaft«yib-c*)5fc«>»c 

lSl±S*-CtSa©»W6ttttfiTb4v\ b£>U rt 
«©C rttl^lfrOC rMii 1 ? 2. OSg 
%£i£8;tr#<ftS£, rt*Wto»«mt*«Wcift±-f- 

5i5t4ot, mmm<Dy, frM^&i&Ttfi&z. 20 

[0 0 5 8] £t±©a&*»e> % rt*MWW*©Cr-£*r* 

%mmfc<D%ft£<o£<irz>nm-±, 0. 2~2. os 

* H-Cb*>t»*«ttfc«iifcteC r^MISrfflv\ 30 
r*Uc!liIb-CC r*«fc»£bfcrt*Mtfcfe*-&fc 

^#:©jt?i(hS:aE«-rto-t?fc5 e tot, rt*m 
b*»b4*«fe % *t*©tefcini, miM 

m*-at?M§Lk LTOi#3 7 Hc*rt-Sttl££ Lr& 

[0 0 5 9] tifc^ SttfOCifco^rtt, 0. 3 

S£, ^«©y. *as ! fi5>5S£Jl±^*JnbT'+ffigStt** 

b C*fcfc0. 3li%£(±0. 6m*%iy,T 

fc«U tt§£i«J:5(ciI&fiMAft&S£t7 
5£»tr*«gi: briBK4€te##e>ft<5»&tt, 
»y« ■^ig^}cti*p-r?.fi' irft<, a^NfciSvvz) 
rc»#o. 6S*%Srairtrt«#fcbr»fflTt 

S„ 50 



116 0 3 

14 

[0 0 6 0] *fc, *»OMnl:oV^tt, $EAtltt£ 
lft±**5i*fcJMfca^«»T-C©*i*«9 3WI»fc*«i 

*©^f*Sr0. 3a*%»±i:i-5„ fcfcb, Mnii 
tftWJPH4*«*b<ffiT't5o J: or, S*b<fi^ 

w©Mn*tio. 3fi*%et±i. 2a*%^Tt-r 

[0061] *fc, *#<bs i tov^rn, M#W(cJ& 
IWS4:brf^fflLr«fiA*itt*:ia±***t#fc, S±fi 

i^>t5rtt!5:5, J: or, MS b< ilittws 
i*H0. Ilt%£li0. 5fi*%EATi:bfcV\ 
[0 0 6 2] tt^r, *%®(D'£3<DnmmZ>%WlZ. 

iCOV^rlftBJ1-S 0 ft&\ C, Si, MntCOV^rd, 

i&KS& 1 <d g &co t (7) t m- ft © -cms $r«B&-r s . 
u^TiWttibro. 5m*%tbfco(i, ifbKTr 

■^*a 5 3tB/^«ATSO£|5fi¥b, 
{£T$-frSfc:i6±PS£3. 0fl%afc t 
[0 0 6 3] [Mo; ^rW*] M o tt, jffiM biMbJSffi 

s„ ±ps^3. oa*%t bfc©{±, 

■t s jtttjpitt^jB < ft s r t *j i xmm ft 5 fc * 

rfeSo 

[0 0 6 4] [V;Mi] VH MotPlillilL 

iwugft&it ± b, sfcti^^ftici; u wmmmxm 
±t^ft7c*T?fcs. ±rst2. omm%tLtc<D 

f4, fe* <9 £4fcR!H£#]B< ft 5 n i 

^ffiicftSfcfcrfeSo 

[0 0 6 5] [N i ; ^i:] N i fi, -v h ]) ? 
Sbr«8ttSrlRl±$*5©^S&ft7n*T?4)5. b*»b 

ftasib, fc*t)#ft^mipi-si*ffis©v. *«*i*pb 
i"tfrasa«ftTi-*fc>t>±i«Sr2. ofi*%t vtz. 

W^I4£ft±£-£SfciWc, Cr, Mo, V 



15 

^5#3§0J©fg3©gft£ji£!c-f^< s *R|gpj#eii 

[0 0 6 6] jyfcftfcfi, 0 1 fo^-f J: 5 §l*Sft 10 
«HlSrltLfc*iiiJi©S[*««a«ff*L<tto. 3fi4 

ft^fc*. *jBJi©2*««Sr»*L<tt0. 7Sfi% 
[0 0 6 7] -©B^ h U «r-£*.-C 

do. 8ii%p;Ms-efc5„ *ffig©j^*s 

£B*<D&**l£Ji#£L<B:0. 8%Rhl. 5%£A 
Ts a*IS(±ffiL<H0. 3%«±0. 7%KTi 

[0 0 6 8] fc:fe\ *IBW<Z)|g3©B6«jtc«5|gKfc*s 30 

[0 0 6 9] rWi, ^(ciijt, tefflfS*#T"C. ■?* 

tBLKs <E# fCftfflStlTVSSU J 2ft 

i?o*BMK»s CR4 2 0ffiig®j!llMfcftK£fc*& 

±-t5*«, SB> W»Httt*t<fiT-f5fflRlk:*9, 

[0 0 7 0]t:t\ *3sm# b tttm^ t g*« 
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o. 9 3^ SMtt£g;^4UKK'fiftr& 

nffjimtuo. 9a»%ttfc 0 

ft) »S*«ft<*t)IM!Hl±iStt*JfiT+5fc>t), TPS 
£&£UMiS£ LT0. 3SS%ttfc 0 TcfcU l*W 
^Hfe5feJ&lt^»»tt*«ISia i 45 

[0 0 7 1 ] [Si; ^W*] S i (iMfWcJft$$rlj£ 

[0 0 7 2] [Mn ; Mnli, j&A*M4£l«l± 

ft&3£*T 5 r. £ T\ tt£3ft^*iS£ttiM&afctt* 

LT fcWIWtttfteT tic <<45ct It, bfc 0 
£ ©SbS&l&iSS-fcS L < tt 0 . 5 M*%J^± 

lDXtt-<»5JIWtti«ttT-*-<5 ot?±R«r 1 . 5 M*% i: L 
[0 0 7 3] [C r ; #^»] C r ttftAtUfc *M L 

o. i s*%j^±fi^st?fe 9 , a^sftteasrtf 5- 

i -Ctt§^p n Q «Slc2ft^ * ffM L WS^tt [6] ± $ 
C r Ii:lSMi©l«^-M^ii5 1 

[0 0 7 4] [^D D D*ffi©C^* ; 0. 6~1. 2 

a*%] as, i^tftwc^fosio^isg 
mtc?> \cmm$&§L<D±.mm zm* t x ^ 5 © -c\ * 

ffi^5**E^**tt0. 8**% £45. U&»b4# 
2Sft%^S^5iM^W*<b 



17 

fc»±RB«r#4UMItti:b-Cl. 2li%ttfc 0 
[0 0 7 5] [^fiScc D p*BON"a^"l ; 0. 2~0. 9 

**%] ^j«fp»ffi©a* o . 2a*%*?i<7)* 

r*a*ffl«£fco-C<5. lot, TR£LT#SL< 

*<b****ffflLB«#ltt««lflI±i-5. b*»U Cr 
©8sJg*£ ± o ttt, Mf Mttffl±£ *{c^iJ*PH4/5 5 
S{b1-5{tl[p]}cfci9 s 0. 9li%l:li5i:Cr©i 

[0 0 7 6] [CriS*O8ttiCr+N;0. 4 
~1. 0lt%] Crtt*#tiaPfcJ:oTSSfl:»*)5V^ 

[0 0 7 7] |ftt£ tt> ^E^ON^^O. 2 fi 
*%£i±t©*#tf, ±12 C r +N*a« 1 . om»%sr 
a*5*Wfi9tt#AWc]BfcU 0. 4fi4%* 

+ N*©aBE4lfifflfcO. 4-1. 0M%£ffiJ£b * 



(10) 116 0 3 
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[0 0 7 8] (Hlfifl) 

(A-l) «TtC, #3S93©J62©eftjtC«5$SK©|g 

( i ) teidfr © w«» ty-*> yf®&<DtHmifn 
* > ^*o.a©&®4 i ft m m Jo i j: a * jt « 

10 L/c 0 

[0 0 7 9] y-df-^^a : ^i#©t>7 MSfffi 
: 

4t, 9 ■ v 3 0 ( J I S B4053) 
1 5 ~ 2 0 % 
fe#3 0 0~4 0 OB 

[0 0 8 0] 

[*1] 



IP I 14 

m m 





KM 


C 

<m> 


Si 
CH» 


Mn 
(H) 


Cr 
OK) 




(xtO 1 » 


m 


C 1 


0.75 


0.48 


0.78 


<X45 




216 


C2 


0.84 


0.51 


0.96 


0.28 




207 




C9 


0.72 


0.49 


0,81 


0.35 




226 


a& 


CIO 


0.88 


0.48 


0.80 


0.36 




206 




Cll 


0.81 


0.50 


0.52 


0.34 




230 ! 




C12 


0.80 


0.51 


1.07 


0.35 




202 


m 


C13 


0.82 


0. 50 


0.89 


0.32 




219 




C14 


0.79 


0.49 


0.79 


0.58 




201 


it 


C 3 


0.53 


0.46 


1.02 


0.48 




235 


C 4 


1.05 


0.49 


0.75 


0.30 


if® 


73 




C5 


0,81 


0.45 


0.44 


0.56 




223 


« 


C6 


0.82 


0.47 


L22 


0, 32 




85 




C7 


0.84 


0.50 


1.03 


0.05 




209 




C8 


a 62 


0.49 


0.83 


0.75 




93 



[0 0 8 1 ] y-^^&Sfco^Tft^ CiiSO. 9 
a*%Sr*8*.5fc©^ Cr«50. 6li%^lx.?) 

*.3t>©-*\ CrtiSO. 6a*%^ffi^5t©fis JP* 



* Xtt^M£T1"5 fcft&MfWfrfl** KtiTUTV^S. 
[0082] ( 2 ) rt^Mi©*mrifc» t mitiaxx*<DX 



(11) #M¥8-3 116 0 3 

19 20 

mmu : mmmm. 

X Mr : P 1 0 ( J I S B 4053) 

® V iA^-jiS : 180-2 2 0 m/sec 

t£ "9 * : 0. 2 — 0. 3 mm/ r e v 

i^&^i* : 0. 6~1. 0 mm 

mmm ■. 

m&tkftx ■. im&ftum i o o~7 2 o°c, apg&^bft 

TSr^-^^SBf 8-10 3f m 
*Ete*#Y : AP^ma^ (fti52Bg) 7 4 0-7 6 0°C, JP&^bft 

-e^-^tp^®B#p B i 8~io mm 

«££*#Z : JlUM&fti&S 6 7 0-6 9 0°C S Ufafrbft 

m& x^tts'^mmm 8 - 1 0 mm. Grant) 
j 1 s b 4011 <Dsu \*wm&mmz%<?x, ± * -r„ 

!E^#-e#ft^§r9]ffl U /M I- ©JStf ffi««S^ 0 . 2 [0 0 8 3] 

mmKmi-^^X'^XMm^it Ltz 0 ££*£|t2fOT; * [H2] 







C 

(MR) 


Si 
(US) 


Mn 
OK) 


Cr 
(WO 








R 1 


0.42 


0.49 


1. 10 


0.28 


z 


156 




R2 


0,55 


0.52 


0.85 


0.48 


z 


135 




R9 


0.32 


0. 48 


0.91 


0.36 


z 


189 


n 


RLO 


0.57 


0.51 


0. 89 


0.35 


z 


103 




Rll 


0.45 


0.52 


0.61 


0. 33 


z 


166 


m 


R12 


0.46 


0.49 


1.17 


0.35 


z 


105 




R13 


0.44 


0.48 


0.90 


0.13 


z 


128 




R14 


0.46 


0.50 


0.89 


0.56 


z 


103 




R15 


0.42 


0.47 


' 1.30 


0. 31 


z 


100 




R16 


0,35 


0.49 


1.48 


0.35 


X 


114 




R17 


0,46 


0.49 


1.46 


0.34 


Y 


113 




R18 


0.56 


0.47 


1.48 


0.35 


Y 


108 


it 


R3 


0.22 


0.48 


1.12 


0.45 


z 


186 


R4 


0.73 


0.46 


a 87 


0.36 


z 


28 ! 


e 


R5 


0.51 


0.51 


0.41 


0,55 


z 


168 


R6 


0.50 


0. 50 


1.33 


0.28 


z 


22 




R7 


0.48 


0.47 


1.10 


0.04 


z 


126 


R8 


0.52 


0. 48 


0. 87 


0.72 


z 


35 




R19 


0.36 


0. 48 


1.65 


0.45 


X 


21 




R20 


0.55 


0.46 


L58 


0.36 


Y 


23 




R21 


0.52 


0.48 


1.63 


0.72 


Y 


26 



[0 0 8 4] C*^ 0 . 6mm%ZMz.%i><D^, Mn 
511%, CrMO. 6MS%S:S«x5fcO 
», JPItta*ttT1-6fc»«BiJI*SWha«*t<'|ftTL 

1. 3 5 (R6) -CttlJWW&asffiT 

T, *Hftft#YT?f4C^W*iJ0. 4-0. 6li%t 50 



[oo85] ( 3 ) mm*Rvfoftm<Dm®:m&w ■. m 
s t7t 0 jR&ao^n^ 3 ic*-r t «7) t Lit. 

[0 0 8 6] 



(12) 

21 



[*3] 



IB* 


mm& co 






A 


8 5 0-9 0 0 


1-2 




B 


8 7 0-9 3 0 


2 — 4 




C 


8 5 0 — 9 0 0 


5-7 




D 


9 3 0—9 6 0 


5-7 




E 


9 3 0 — 9 6 0 


5-7 





[0 0 8 7] [Bj&iA) i&£8 5 0-9 0 O^T*, 1 10 
>^ yf^O, 3~0. 7% 7^7^3-1 
A*iSrfi 1 v\ 6 0-2 0 0*C-C2^Moffl|g|L 

[0 0 8 8] CUft&aB) i@J[8 7 0~9 3 O'C'C, 2 
I'Jyf^O. 3-0. 71 7yt = 7^3-l 
Aft£fTV\ ftV^-ei 6 0~2 0 0°C-C2B#F B 1Oj^ML 20 

[0 0 8 9] [»1C] }Sg8 5 0~9 0 0°CT\ 5 
y^S/f^O. 3 — 0. 7%, Ti-^E-— 7#;*3~ 1 
A*i&fn\ &l^l 6 0-2 0 0°CT*2^fF B 1(DjffiMb 

[0 0 9 0] [fa^aD] i&£9 3 0-9 6 0*CT\ 5 
U &^T?8 4 0~8 6 0°C-C3 0#IBffit$U 30 

j&Aix£frv\ &i^-ei 6 o~2 o o°c-e2a#F B ^©JiM 

C«ME) fift 9 3 0-9 6 0X:X\ 5- 7 iJ 
-#VJKy^'>^/HlC. =1. 2-1. 4(Di^Sft?f 

j^&a (a^ttCp =0. 9~i. o) fcfifofc^ ^ 

SLSTJW&U &l^t?8 4 0-8 6 0°CT:-3 0#HiStS 
U tOfcSEAixfcfrl^ J5CV>T?1 6 0-2 0 0°CT2 

[0 0 9 1] 3H8tHote»#fcfr5*M!Hltt±IEro CM 
felA] -?*>?>„ :©»iA(i, fSffllQoSftSftiXi 40 

aft^s 9 o o°c*a^fc^fi, ^j&*ist^Ket± 
teaassr 8 5 o'Ci 9 Tif re 19 , ^TO±ic^aa#F^ 



#fl?8-3 116 0 3 
22 

[0 0 9 2] *«W©l*!^MIttf 5SWaatt±IBO cm 

^ * fc ng&ste&sfn }cm t x mmmx^mx # 5 0 
wswt mmicmmtm t < ist lt 5 . 

[0 0 9 3] #«B©!R«ySf±, = *h£«fi 

rt^roii^a^iiLTiA^W^SfCioTft, ft 

t4S 0 , JIMMlfiStt-ftJSAiiSrfT 5 
[0 0 9 4] *4 iC, ^1j£#J<D!teft#Wff^a 0 o nSt&rt 



[0 0 9 5] 
[*4] 





No. 






C 


N 




1 


C l 


A 


0.86 


a23 


2 


C2 


A 


0,98 


a 19 




3 


C3 


A 


0. 81 


0.23 


4 


C5 


A 


0.96 


0.21 


5 


C7 


A 


0,97 


0.20 



[0 0 9 6] iOtbRMtts *lfc*J»t5Jt»W©5% 
-e^a^#d^^t©^^T^5 0 lBfflC4, C6, 

(4) M^MtOUFHUttKR : Hft0!£Jfcttfl®4MlflllK 

[0 0 9 7] : 

iS 5 : WA 10 0 

: 2 8 0 0-3 0 0 0 m/m i n 

So 

[0 0 9 8] *5fc, ftgeMirt 



(13) 



23 
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24 



8*Jj;t^Rl 9~R2 l{dOV>T{4, HSU&(D9&bWl * [0 0 9 9] 





No. 




mm 


C 

i mmyf> ) 


N 






6 


R 1 


O 


f\ OR 


U. CiO 


cri 


7 


R 2 


X3 

D 






25 




1 4 


D 1 D 

Kit) 


T3 
O 




U. £jO 


25 




1 5 


RL7 




0.95 


0.24 


24 




1 6 


Rl8 


B 


0.98 


0.23 


24 


it 


& 


R2 


C 


1.05 


0. 61 


7 


, 9 


R2 


D 


1.08 


0.00 


29 




1 0 


R2 


E 


! 1.46 


aoo 


26 




i 1 


R3 


B 


0.78 


0.26 


26 » 


m 


1 2 


R5 


B 


0.89 


0.26 


25 




1 3 


R7 


B 


0.90 


0.25 


S 



[0100] JfctfcMOttftN o . 8 (4, £jE2*ltf*ffi 
(5) WXtJ!rt«OX77 : *^Jt 

JWtrWRSrfiVtbtfcUi:. ftfc\ Kliiltli, r# 

eg us, ttASDKiHe^fii. im 19 

69^5^2 5 0) Ofl0*l2 1I|E«O^7^hig 
[0101] 

: 

SAM*: 



4 9 0 0MP a 
3 0 0 0 c pm 

# 6 8 s>~ v>m 



m S:H, C5 2 

K H ; 7 4~1 4 7 Mm 

JIAS : i9itHft*W£3 0 0 p pm 

[0 10 2] 
[^6] 



30 



40 





No. 


No. 


No. 


mm^mrFm 

Liomr (xi 0 s ) 




1 




6 


2 9. 8 




2 




7 


3 0. 2 




3 




8 


3 1.5 




4 




9 


9. 6 


& 


5 




10 


6. 3 


6 




11 


4. 2 




7 




12 


1 0. 2 




8 




13 


5. 2 


m 


9 


2 


6 


3 0. 5 


10 


2 


7 


2 9. 4 




11 


3 


6 


1 5. 3 


12 


3 


7 


1 6. 5 




13 


4 


6 


I 0. 6 


14 


4 


7 


9. 5 




15 


5 


6 


6. 9 


n 


16 


5 


7 


7. 2 




17 


6 


6 


1 2. 2 


« 


18 


2 


14 


3 0.3 


19 


2 


15 


3 1.2 


»J 


20 


2 


16 


3 1.7 



[0 1 0 3] m4<DfeW)fotm5<DftK$mTP 
50 hiMl^«t«ffiSORfTP) -C?Wi»K*«:fT 



(14) 

25 

fr-ttfcftbgNo. 1, No. 2MNo. 9, No. 1 
O&itfNo. 1 8-2 Oit, h 

o. 3 it, *^-efife5^rt^(75^ijtt^S< N 3 
* NSii&oT L4 5o 

[0 10 4] Sfc, it&moMlgN o . 4, No. 5 
It, rt^^g^a^cx^ffi(CiifttDN^^<, ft 

[0 10 5] £fc s Jfcft0H©t*£No. 6fi, FWftT 

*»ofc 0 4fc, Jfctfe09©tt£No. 11, No. 1 2(1 
*£»#©*# C*W£< s fi«*W0»RSfls-T?tt*Afc: 

[0 1 0 6] tt*WW*SNo. 13, No. 1 

otVSo Sfc* Jfctfe09©**&No. 15, No. 16 
fl, Klftft©iW©C r **Sfi<, *ift&Cj&gft3tffi® 

[0107] £ bid, Jfc«0|C?ttSN o . 1 7 it, Sid 
fW*» **tC*KJ!lPit*iBJi©C*t^jei-5fc«>, # 
lfefcjSWfc*i5«S#ftfeii&}6»ofc. 4fc\ ±ffi## 30 
SfcRmaav-c* *^BJ(c«?.^i tc^tfcteiiifrc 9- 

C14SrtfrE CftfMIA] (Ci^^atfctOi, |?2 
£*Ui:rt*MftR9~R 1 4 StbuIS tB&SB] \c£<0 

§No, 1, 2*5^1^9, 1 0 tm^rtDLio ftM}n?&5 
ZbifitimZIMt. *fc, rt«R9~R14(Co^t 
lis lufEiFffl&K^oSmt.s *5 ic^LfcR 1 , 2 b 

[0108] (A-2) «T(C, «SJ©I2<0|^^ 
Mtitot, 4$fcSM6tt«rj^fc1-5«S©t5*« 40 

(HR 3 0 3 0 7 C) Ztmt U JKKKR (L 4 4 6 

4 9/6 1 OR) tJMtKHarltltLfctroT***. 
[0 10 9] **Wfcifctt«i:-effl^fc#iiatt, 61b 



#^¥8-3 116 0 3 
26 

[0 110] 



[*7] 




C 

(USD 


S i 
(SSO 


Mn 
(U» 


(m> 


SCR440 


0. 41 


0.25 


0. 80 


1.05 


SCR420 


0.20 


0.25 


0.78 


L02 


SAE4120 


0.21 


0.28 


1.02 


0.52 


SAE5140 


0.41 


0.26 


0.81 


0.80 


SUJ2 


LOO 


0.26 


0.39 


1. 46 


S 5 3 CG 


0.53 


0.17 


0.81 


0.05 


EX1 


0.28 


0.26 


1.00 


2.80 



loiii] nmmfkm-ifctoMv t ut 
csa^aj] ist9oo~9 5ott, 2~4B#^„ m 

i^Slftfi^ilyf^O. 3~0. 7%, T 
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